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A 



<^210> 1 
<211> 220 
<212> PRT 
<213> Artificial Sequence 



<220> 

<223> Chimaeric protein (prote^in D from Haemoplilus 

influenza B and E7 froiry Human papilloma virus type 
16) 



<400> 1 

Met Asp Pro Ser Ser His Ser Ser ^sn Met Ala Asn Thr Gin Met Lys 

1 5 / 10 15 

Ser Asp Lys lie lie lie Ala His/ Arg Gly Ala Ser Gly Tyr Leu Pro 

20 / 25 30 

Glu His Thr Leu Glu Ser Lys Aya Leu Ala Phe Ala Gin Gin Ala Asp 

35 4/) 45 

Tyr Leu Glu Gin Asp Leu Ala Ltet Thr Lys Asp Gly Arg Leu Val Val 
50 55 / 60 



He His 
65 

Pro His 

Leu Lys 

Ala Met 

Gin Pro 
130 
Ser Glu 
145 

Asp Arg 

Thr Leu 

Glu Asp 

Gin Lys 
210 



Asp His Phe Leu Asp Gly Leu Thr Asp Val Ma Lys Lys Phe 

70 75 / 80 

Arg His Arg Lys Asp Gly Arg Tyr Tyr Val tie Asp Phe Thr 

85 90 / 95 

Glu He Gin Ser Leu Glu Met Thr Glu Asn/Phe Glu Thr Met 

100 105 / 110 

His Gly Asp Thr Pro Thr Leu His Glu TyJ Met Leu Asp Leu 
115 120 / 125 

Glu Thr Thr Asp Leu Tyr Cys Tyr Glu G^n Leu Asn Asp Ser 

135 lio 
Glu Glu Asp Glu He Asp Gly Pro Ala Jly Gin Ala Glu Pro 

155 / 160 
Ala His Tyr Asn He Val Thr Phe Cys Jtys Lys Cys Asp Ser 

165 170 / 

Arg Leu Cys Val Gin Ser Thr His Val/ Asp He Arg Thr Leu 

180 185 / 190 

Leu Leu Met Gly Thr Leu Gly He vil Cys Pro He Cys Ser 
195 200 / 205 

Pro Thr Ser Gly His His His His Lis His 
215 / 220 



<210> 2 
;c211> 663 
<212> DNA 
<Pi3> Artificial Sec 



5nc€ 



<220> 

<223> Chimaeric protein 

influenza B^m13 E7 \f r> 
16) 



:ein D from Haemoplilus 
Dm Human papilloma virus type 



<400> 2 . 
atggatccaa gcagcpattc atcaaat^g 
attattgctc acdgfggtgc tagcggtytat 
cttgcgtttg caJ^acaggc tgatta/tta 
cgtttagtgg ttattcacga tcacttttta 
ccacatcgtc atcgtaaaga tggc/gttac 
caaagtttag aaatgacaga aaa/tttgaa 
ttgcatgaat atatgttaga tttfgcaacca 
ttaaatgaca gctcagagga gcfaggatgaa 
gacagagccc attacaatat t^taaccttt 
tgcgtacaaa gcacacacgt Agacattcgt 
ggaattgtgt gccccatctg/ ttctcagaaa 



gcgaataccc 
ttaccagagc 
gagcaagatt 
gatggcttga 
tatgtcatcg 
accatggcca 
gagacaactg 
atagatggtc 
tgttgcaagt 
actttggaag 
ccaactagtg 



aaatgaaatc 
atacgttaga 
tagcaatgac 
ctgatgttgc 
actttacctt 
tgcatggaga 
atctctactg 
cagctggaca 
gtgactctac 
acctgttaat 
gccafccatca 



agacaaaatc 
atctaaagca 
taaggatggt 
gaaaaaattc 
aaaagaaatt 
tacacctaca 
ttatgagcaa 
agcagaaccg 
gcttcggttg 
gggcacacta 
ccatcaccat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 



taa 



663 



<210> 3 
<211> 822 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Chimaeric protein (protein D from rfaemoplilus 

influenza B and E6 from Human papilloma virus type 
16) 



<400> 


3 












ATGGATCCAA 


GCAGCCATTC 


ATCAAATATG 


GCGAATACCC 


/aaatgaaatc 


AGACAAAATC 


60 


ATTATTGCTC 


ACCGTGGTGC 


TAGCGGTTAT 


TTACCAGAGc/ 


ATACGTTAGA 


ATCTAAAGCA 


120 


CTTGCGTTTG 


CACAACAGGC 


TGATTATTTA 


GAGCAAGATT 


TAGCAATGAC 


TAAGGATGGT 


180 


CGTTTAGTGG 


TTATTCACGA 


TCACTTTTTA 


GATGGCTTGA 


CTGATGTTGC 


GAAAAAATTC 


240 


CCACATCGTC 


ATCGTAAAGA 


TGGCCGTTAC 


TATGTCATOG 


ACTTTACCTT 


AAAAGAAATT 


300 


CAAAGTTTAG 


AAATGACAGA 


AAACTTTGAA 


ACCATGGCCA 


TGTTTCAGGA 


CCCACAGGAG 


360 


CGACCCAGAA 


AGTTACCACA 


GTTATGCACA 


GAGCTGCAAA 


CAACTATACA 


TGATATAATA 


420 


TTAGAATGTG 


TGTACTGCAA 


GCAACAGTTA 


CTGCGACGTG 


AGGTATATGA 


CTTTGCTTTT 


480 


CGGGATTTAT 


GCATAGTATA 


TAGAGATGGG 


AATCCATATG 


CTGTATGTGA 


TAAATGTTTA 


540 


AAGTTTTATT, 


CTAAAATTAG 


TGAGTATAGA 


CATTAJjIpSTT 


ATAGTTTGTA 


TGGAACAACA 


600 


TTAGAACAGC 


AATACAACAA 


ACCGTTGTGT 


GA1?TT®TTAA 


TTAGGTGTAT 


TAACTGTCAA 


660 


AAGCCi>4iTGT 


GTCCTGAAGA 


AAAGCAAAG?C 


CATOTGGACA 


AAAAGCAAAG 


ATTCCATAAT 


720 


ATAAGGGGTC 


GGTGGACCGG 


TCGATSTATG 


TOTTGTTGCA 


GATCATCAAG 


AACACGTAGA 


780 


GAAACCCAGC 


TGACTAGTGG 


CC^CATCAC 


;Z^ATffACCATT 


AA 




822 




<210> 4 
<211> 273 
<212> PRT 
<213> Artificial Sequen^ 



<220> 

<223> Chimaeric proteir 
influenza B ai 
16) 



Drotein D from Haemoplilus 
from Human papilloma virus type 



<400> 4 

Met Asp Pro Ser Ser His Ser^ Ser Asn Met Ala Asn Thr Gin Met Lys 

1 5/10 15 

Ser Asp Lys lie lie lie Ma His Arg Gly Ala Ser Gly Tyr Leu Pro 



20 

Glu His Thr Leu 
35 

Tyr Leu Glu Gin 
50 

lie His Asp His 
65 

Pro His Arg His 

Leu Lys Glu lie 
100 

Ala Met Phe Gin 
115 

Cys Thr Glu Leu 
130 

Tyr Cys Lys Gin 
145 

Arg Asp Leu Cys 

Asp Lys Cys Leu 
180 

Cys Tyr Ser Leu 

V 19 5, 
Leu Cys Asp Leu 

210,K 
Pro Glu Glu Lys 
225 

lie Arg Gly Arg 

Arg Thr Arg Arg 
260 

His 



Glu Ser 



Ala Phe Ala Gin Gin Ala Asp 



Lys Asp Gly Arg Leu Val Val 



Phe Ala Phe 
160 

Ala Val Cys 
175 

Arg His Tyr 
190 

Asn Lys Pro 




His His 



Pro Leu Cys 

Phe His Asn 
240 

Arg Ser Ser 

255 
His His His 
270 



<210> 5 
<211> 1116 
<212> DNA 

<213> Artificial Sequei/ce 
<220> 

<223> Chimaeric protilin (protein D from Haemoplilus 

influenza B amd E6E7 fusion from Human papilloma 
virus type Iff) 



<400> 5 
atggatccaa gcagccattc 
attattgctc accgtggtgc 
cttgcgtttg cacaacaggc 
cgtttagtgg ttattcacga 
ccacatcgtc atcgtaaaga 
caaagtttag aaatgacaga 
cgacccagaa agttaccaca 
ttagaatgtg tgtactgcaa 
cgggatttat gcatagtata 
aagttttatt ctaaaattag 
ttagaacagc aatacaacaa 
aagccactgt gtcctgaaga 
ataaggggtc ggtggaccgg 
gaaacccagc tgatgcatgg 
ccagagacaa ctgatctcta 
gaaatagatg gtccagctgg 
ttttgttgca agtgtgactc 
cgtactttgg aagacctgtt 
aaaccaacta gtggccacca 

t:210> 6 
<211> 371 
<:^12> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimaerid protein ( 
influenza B and E6E 
virus type 16) 

<400> 6 
Met Asp Pro Ser ^er 

1 5 
Ser Asp Lys lie lie lie Ala 
20 



atcaaatatg 
tagcggttat 
tgattattta 
tcacttttta 
tggccgttac 
aaactttgaa 
gttatgcaca 
gcaacagtta 
tagagatggg 
tgagtataga 
accgttgtgt 
aaagcaaaga 
tcgatgtatg 
agatacacct 
ctgttatgag 
acaagcagaa 
tacgcttcgg 
aatgggcaca 
tcaccatcac 



gcgaatacca: 
ttaccagagc 
gagcaagatt 
gatggcttga 
tatgtcatc^ 
accatggcca 
gagctgca 
ctgcgacgtig' 
aatccatattg 
cattattgpt 
gatttgtt/^a 
catctgg4$a 
tcttgtt^/ca 
acattgc^^tg 
caat taal^tg 
ccggacagag 
ttgtgqgtac 
ctagg^attg 
catt 



I aaatgaaatc 
1 atacgttaga 
! tagcaatgac 
i ctgatgttgc 
' actttacctt 
I tgtttcagga 
caactataca 
aggtatatga 
ctgtatgtga 
atagtttgta 
ttaggtgtat 
aaaagcaaag 
gatcatcaag 
aatatatgtt 
acagc tcaga 
cccattacaa 
aaagcacaca 
tgtgccccat 




agacaaaatc 
atctaaagca 
taaggatggt 
gaaaaaattc 
aaaagaaatt 
cccacaggag 
tgatataata 
ctttgctttt 
taaatgttta 
tggaacaaca 
taactgtcaa 
attccataat 
aacacgtaga 
agatttgcaa 

gga-ggaggat 

tattgtaacc 
cgtagacatt 
ctgttctcag 



aemoplilus 
?rom Human papilloma 



sn Met Ala Asn Thr Gin Met Lys 

10 15 
|rg Gly Ala Ser Gly Tyr Leu Pro 
5 30 
Glu His Thr Leu Glu Ser Lys/HA^^Leu Ala Phe Ala Gin Gin Ala Asp 

35 / 4j6 45 

Tyr Leu Glu Gin Asp Leu A^a Met Thr Lys Asp Gly Arg Leu Val Val 

50 As / 60 

lie His Asp His Phe LeiyAsp/Gly Leu Thr Asp Val Ala Lys Lys Phe 
65 70/ / 75 80 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1116 



Pro His Arg 
Leu Lys Glu 



His Arg Lys 
85 

lie Gin Ser 
100 

Gin Asp Pro 




lie Val Thr 
320 

Gin Ser Thr 
335 

Thr Leu Gly 
350 

His His His 



<210> 7 
<211> 663 
<212> DNA 
<213> Artificial Seqi/ence 




<220> : 

<223> Chimaeric protein (protein D from Haemoplilus 

influenza B and mutated E7 from Human papilloma 

virus type 16) '\ 



<400> 7 : 

atggatccaa gcagccattc atcaaatatg gcgaataccc aaatgaaatc agacaaaatc 60 

attattgctc accgtggtgc tagcggttat ttaccagagc ^tacgttaga atctaaagca 120 

cttgcgtttg cacaacaggc tgattattta gagcaagatt tagcaatgac taaggatggt 180 

cgtttagtgg ttattcacga tcacttttta gatggcttga ctgatgttgc gaaaaaattc 240 

ccacatcgtc atcgtaaaga tggccgttac tatgtcatcg /actttacctt aaaagaaatt 300 

caaagtttag aaatgacaga aaactttgaa accatggcca / tgcatggaga tacacctaca 360 

ttgcatgaat atatgttaga tttgcaacca gagacaactg/ atctctacgg ttatcagcaa 420 

ttaaatgaca gctcagagga ggaggatgaa atagatggtcf cagctggaca agcagaaccg 480 

gacagagccc attacaatat tgtaaccttt tgttgcaagtt gtgactctac gcttcggttg 540 

tgcgtacaaa gcacacacgt agacattcgt actttggaaa acctgttaat gggcacacta 600 

ggaattgtgt gccccatctg ttctcagaaa ccaactagtig gccaccatca ccatcaccat 660 

taa J 663 



<210> 8 
<211> 220 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimaeric protein 
influenza B and m] 
virus type 16 




from Haemoplilus 
[from Human papilloma 



<400> 8 

Met Asp Pro Ser Ser His Ser Ser Asn \Mjbt Ala Asn Thr Gin Met Lys 

1 5 Wo 15 

Ser Asp Lys lie lie lie Ala His Arg/ffily Ala Ser Gly Tyr Leu Pro 

20 25 / 30 

Glu His Thr Leu Glu Ser Lys Ala Leu /Ala Phe Ala Gin Gin Ala Asp 

35 40 / 45 

Tyr Leu Glu Gin Asp Leu Ala Met ThJ Lys Asp Gly Arg Leu Val Val 

50 55 / 60 

lie His Asp His Phe Leu Asp Gly hJu Thr Asp Val Ala Lys Lys Phe 

65 70 / 75 80 

Pro His Arg His Arg Lys Asp Gly Nrg Tyr Tyr Val lie Asp Phe Thr 
35 / 90 95 



Leu Lys Glu 

Ala Met His 
115 

Gin Pro Glu 

130 
Ser Glu Glu 
145 

Asp Arg Ala 

Thr Leu Arg 

Glu Asp Leu 
195 

Gin Lys Pro 
210 



lie Gin Ser Leu 
100 

Gly Asp Thr Pro 

Thr Thr Asp Leu 
135 

Glu Asp Glu lie 
150 

His Tyr Asn lie 
165 

Leu Cys Val Gin 
180 

Leu Met Gly Thr 



Glu Thr Met 
110 

Leu Asp Leu 



Thr Ser Gly His 
215 



<210> 9 
<211> 879 
<212> DNA 

<213> Artificial Sequence 
<-220>^ 

<223> Chimaeric protein (Gly 
pneumoniae and E6 fro; 
16) 



<400> 9 
atgaaagggg gaattgtaca 
aatggcactt ggtactactt 
cacacagacg gcaactggta 
aaaatcgctg ataagtggta 
aagtacaagg acacttggta 
tttatccagt cagcggacgg 
gacaggccag aattggccag 
cccagaaagt taccacagtt 
gaatgtgtgt actgcaagca 
gatttatgca tagtatatag 
ttttattcta aaattagtga 
gaacagcaat acaacaaacc 
ccactgtgtc ctgaagaaaa 
aggggtcggt ggaccggtcg 
acccagctga ctagtggcca 




ttcagac 
tgacaj 
c\ 

ctatttcaac 

ctacttagac 

aacaggctgg 

catgctggac 

atgcacagag 

acagttactg/ 

agatgggaal 
/ 

gtatagacat 
gttgtgtga^t 
gcaaagacat 
atgtatgt^'ct 
ccatcaccat 



rccaa 
:tatatgc 
ictcaggcg 
^agaaggtg 
:taaagaag 



tactacctca 
atggccatgt 
ctgcaaacaa 
cgacgtgagg 
ccatatgctg 
tattgttata 
ttgttaatta 
ctggacaaaa 
tgttgcagat 
caccattaa 



aagacaagtt 


tgagaaaatc 


60 


ttgcagaccg 


ctggaggaag 


120 


aaatggctac 


aggctggaag 


180 


ccatgaagac 


aggctgggtc 


240 


gcgccatggt 


atcaaatgcc 


300 


aaccagacgg 


aacactggca 


360 


ttcaggaccc 


acaggagcga 


420 


ctatacatga 


tataatatta 


480 


tatatgactt 


tgcttttcgg 


540 


tatgtgataa 


atgtttaaag 


600 


gtttgtatgg 


aacaacatta 


660 


ggtgtattaa 


ctgtcaaaag 


720 


agcaaagatt 


ccataatata 


780 


catcaagaac 


acgtagagaa 


840 
879 



<210> 10 
<211> 292 
<212> PRT 

<213> ChArtificial Sequence 
<220> 

<223> Chimaeric protein (Clyta 

pneumoniae and E6 from Hiliman 
16) 



<400> 10 
Met Lys Gly Gly 
1 

Phe Glu Lys lie 
20 

Met Leu Ala Asp 
35 

Phe Asp Asn Ser 
50 

Lys Trp Tyr Tyr 
65 

Lys Tyr Lys ^ Asp 

Val Ser Asn Ala 
100 

Leu Lys Pro Asp 
115 

Leu Asp Met Ala 
130 

Pro Gin Leu Cys 
145 

Glu Cys Val Tyr 

Phe Ala Phe Arg 
180 

Ala Val Cys Asp 
195 

Arg His Tyr Cys 
210 

Asn Lys Pro Leu 
225 

Pro Leu Cys Pro 



from Streptococcus 

papilloma virus type 




lie lie Leu 
160 

Val Tyr Asp 
175 

Asn Pro Tyr 
190 

Ser Glu Tyr 

Gin Gin Tyr 

Cys Gin Lys 
240 

Lys Gin Arg 



245 25C 
Phe His Asn lie Arg Gly Arg Trp Thr Gl^ 

260 265 
Arg Ser Ser Arg Thr Arg Arg Glu Thr Glr 

275 280 
His His His His 
290 

<210> 11 
<211> 720 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Chimaeric protein (Clyta fr 
pneumoniae and E7 from Humar 
16) 



255 

Arg Cys Met Ser Cys Cys 
270 

Leu Thr Ser Gly His His 
285 



<400> 11 
atgaaagggg gaattgtaca 
aatggcactt ggtactactt 
cacacagacg gcaactggta 
aaaatcgctg ataagtggta 
aagtacaagg acacttggta 
tttatcca.gt cagcggacgg 
gacaggccag aattggccag 
catgaatata tgttagattt 
aatgacagct cagaggagga 
agagcccatt acaatattgt 
gtacaaagca cacacgtaga 
attgtgtgcc ccatctgttc 



ttcagacggc 
tgacagttca 
ctggttcgac 
ctatttcaac 
ctacttagac 
aacaggctgg 
catgctggac 
gcaaccagag 
ggatgaaata 
aaccttttgt 
cattcgtact ^ 
tcagaaaccc 



tcttat 
ggctat 



aactca jgcg 
gaagaabgtg 
gctaaagaag 



m Streptococcus 
papilloma virus type 



cpcaa 
tgc 



aagacaagtt 
ttgcagaccg 
aaatggctac 
ccatgaagac 
gcgccatggt 
aaccagacgg 
atggagatac 
tctactgtta 
ctggacaagc 




tgagaaaatc 
ctggaggaag 
aggctggaag 
aggctgggtc 
atcaaatgcc 
aacactggca 
acctacattg 
tgagcaatta 
agaaccggac 
ttgtgc 
cacactagga 
tcaccattaa 



<210> 12 
<211> 239 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Chimaeric protein (Cl^f-ta from Streptococcus 

pneumoniae and E7 fro/n Human papilloma virus type 
16) 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



<400> 12 




Pro Lys Asp Lys 
15 

Ser Ser Gly Tyr 
30 

Asn Trp Tyr Trp 
45 

Lys lie Ala Asp 

Thr Gly Trp Val 
80 

Glu Gly Ala Met 
95 

Gly Trp Tyr Tyr 
110 

Leu Ala Ser Met 
125 

His Glu Tyr Met 

Tyr Glu Gin Leu 
160 

Pro Ala Gly Gin 
175 

Phe Cys Cys Lys 
190 

His Val Asp lie 
205 

lie Val Cys Pro 
His Hj 



<210> 13 
<211> 1173 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Chimaeric protein {Clyjta. from Streptococcus 

pneumoniae and E6E7 fi/sion from Human papilloma 
virus type 16) 



<400> 13 / 
atgaaagggg gaattgtaca ttcagacggd tcttatccaa aagacaagtt tgagaaaatc 



# 



aatggcactt 
cacacagacg 
aaaatcgctg 
aagtacaagg 
tttatccagt 
gacaggccag 
cccagaaagt 
gaatgtgtgt 
gatttatgca 
ttttattcta 
gaacagcaat 
ccactgtgtc 
aggggtcggt 
acccagctga 
gagacaactg 
atagatggtc 
tgttgcaagt 
actttggaag 
ccaactagtg 



ggtactactt 
gcaactggta 
ataagtggta 
acacttggta 
cagcggacgg 
aattggccag 
taccacagtt 
actgcaagca 
tagtatatag 
aaattagtga 
acaacaaacc 
ctgaagaaaa 
ggaccggtcg 
tgcatggaga 
atctctactg 
cagctggaca 
gtgactctac 
acctgttaat 
gccaccatca 



tgacagttca 
ctggttcgac 
ctatttcaac 
ctacttagac 
aacaggctgg 
catgctggac 
atgcacagag 
acagttactg 
agatgggaat 
gtatagacat 
gttgtgtgat 
gcaaagacat 
atgtatgtct 
tacacctaca 
ttatgagcaa 
agcagaaccg 
gcttcggttg 
gggcacacta 
ccatcaccat 



ggctatatc 
aactcaggdg 
gaagaaggtg 
gctaaagaag 

tactaccbta 

I 

atggccatjgt 
ctgcaaa(T:aa 
cgacgtgagg 
ccatatgctg 
tattgttata 
ttgttaaltta 
ctggaca* 
tgttgcagat 
ttgcatc aat 
ttaaatc aca 
gacagac ccc 
tgcgtac aaa 
ggaattcrtgt 
taa 



<210> 14 
<211> 390 
<212>. PRT 

<213> Artificial Sequence 



ttgcagaccg 
aaatggctac 
ccatgaagac 
gcgccatggt 
aaccagacgg 
ttcaggaccc 
ctatacatga 
tatatgactt 
tatgtgataa 
gtttgtatgg 
ggtgtattaa 
agcaaagatt 
catcaagaac 
atatgttaga 
gctcagagga 
attacaatat 
gcacacacgt 
gccccatctg 



ctggaggaag 
aggctggaag 
aggctgggtc 
atcaaatgcc 
aacactggca 
acaggagcga 
tataatatta 
tgcttttcgg 
atgtttaaag 
aacaacatta 
ctgtcaaaag 
ccataatata 
acgtagagaa 
tttgcaacca 
ggaggatgaa 
tgtaaccttt 
agacattcgt 
ttctcagaaa 



120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
114 0 
1173 



<220> 

<223> Chimaeric protein /Clyt^ 
pneumoniae and E6/;7 fu^ 
virus type 16) 



:om Streptococcus < 
from Human papilloma 



<400> 14 

Met Lys Gly Gly lie Val Hi^Ser Aip dly Ser Tyr Pro Lys Asp Lys 

1 5 \ io 15 

Phe Glu Lys lie Asn Gly Thr Trp Tyt /Tyr Phe Asp Ser Ser Gly Tyr 

20 2^ / 30 

Met Leu Ala Asp Arg Trp Arg Lys Hisf Thr Asp Gly Asn Trp Tyr Trp 

35 40 / 45 

Phe Asp Asn Ser Gly Glu Met Ala Thhc Gly Trp Lys Lys lie Ala Asp 

50 55 / 60 

Lys Trp Tyr Tyr Phe Asn Glu Glu C^y Ala Met Lys Thr Gly Trp Val 

65 70 / 75 80 

Lys Tyr Lys Asp Thr Trp Tyr Tyr Leu Asp Ala Lys Glu Gly Ala Met 
85 / 90 95 



Val Ser Asn Ala Phe lie 
100 

Leu Lys Pro Asp Gly Thr 
115 

Met Ala Met Phe 



Gin Ser 



Gly Thr 



Pro Glu 



Leu Asp 
130 
Pro Gin 
145 

Glu Cys 



Leu Cys Thr Glu 
150 

Val Tyr Cys Lys 
165 

Phe Ala Phe Arg Asp Leu 
180 

Ala Val Cys Asp Lys Cys 
195 

Tyr Cys Tyr Ser 



Arg His 
210 
Asn Lys 
225 

Pro Leu 



Pro Leu Cys Asp 
230 

Cys Pro Glu Glu 
245 

Phe His Asn lie Arg Gly 
260 

Arg Ser Ser. Arg Thr Arg 
275 

lieu His Glu Tyr 



Pro Thr 
290 
Leu Tyr 
305 

lie Asp 

He Val 

Gin Ser 

Thr Leu 
370 
His His 
385 



Cys Tyr Glu Gin 
310 

Gly Pro Ala Gly 
325 

Thr Phe Cys Cys 
340 

Thr His Val As; 
355 

Gly He Val Cys 

His His His His 
390 



<210> 15 
<211> 684 
<212> DNA 

<213> Artificial Sefquence 




Gly Trp Tyr Tyr 
110 

Leu Ala Ser Met 
125 

Pro Arg Lys Leu 

Asp He He Leu 
160 

Glu Val Tyr Asp 
175 

Gly Asn Pro Tyr 
190 

He Ser Glu Tyr 
205 

Glu Gin Gin Tyr 

Asn Cys Gin Lys 
240 

Lys Lys Gin Arg 
255 

Met Ser Cys Cys 
270 

His Gly Asp Thr 
285 

Glu Thr Thr Asp 

Glu Glu Asp Glu 
320 

is Tyr Asn 
335 

Arg Leu Cys Val 
350 

Leu Leu Met Gly 
365 

Pro Thr Ser Gly 



<220> 

<223> Chimaeric protein (protein D from Haemoplilus 

influenza B and E7 from Human papilloma virus type 
18) 



<400> 15 

atggatccaa gcagccattc atcaaatatg 
attattgctc accgtggtgc tagcggttat 
cttgcgtttg cacaacaggc tgattattta 
cgtttagtgg ttattcacga tcacttttta 
ccacatcgtc atcgtaaaga tggccgttac 
caaagtttag aaatgacaga aaactttgaa 
ttgcaagaca ttgtattgca tttagagccc 
cacgagcaat taagcgactc agaggaagaa 
catttaccag cccgacgagc cgaaccacaa 
tgtgaagcca gaattgagct agtagtagaa 
cagctgtttc tgaacaccct gtcctttgtg 
ggccaccatc accatcacca ttaa 

<210> 16 
<211> 227 
<212> PRT 

<213> Artificial Sequence 



gcgaataccc 
ttaicagagc 
gagcaagatt 
gatggcttga 
tatgtcatcg 
atggcca 
caaaatgaaa 
jatgaaa 
::acacaa 
agctcagcag 
tgt ccgtggt 



aac 
cgt 



aaatgaaatc 
atacgttaga 
tagcaatgac 
ctgatgttgc 
actttacctt 
tgcatggacc 
ttccggttga 
tagatgaagt 
tgttgtgtat 
acgaccttcg 
gtgcatccca 



agacaaaatc 
atctaaagca 
taaggatggt 
gaaaaaattc 
aaaagaaatt 
taaggcaaca 
ccttctatgt 
taatcatcaa 
gtgttgtaag 
agcattccag 
gcagactagt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
684 



<220> 

<223> Chimaeric protein^ (prbtein D from Haemoplilus 

influenza B and til f Jom Human papilloma virus type 
18) 



<400> 16 

Met Asp Pro Ser Ser His Serl Ser/ Asn^*4^ Ala Asn Thr Gin Met Lys 

1 5 ^..A-^ 10 15 

Ser Asp Lys lie lie Il^^<Slal Hife Arg Gly Ala Ser Gly Tyr Leu Pro 

20 \ I 25 30 

Glu His Thr Leu Glu Ser Lys \Ala Leu Ala Phe Ala Gin Gin Ala Asp 

3 5 4/0 45 

Tyr Leu Glu Gin Asp Leu Ala B^et Thr Lys Asp Gly Arg Leu Val Val 

50 55 / 60 

lie His Asp His Phe Leu Asp /Gly Leu Thr Asp Val Ala Lys Lys Phe 
65 70 / 75 80 

Pro His Arg His Arg Lys As^ Gly Arg Tyr Tyr Val lie Asp Phe Thr 
85 / 90 95 



Leu 

Ala 

Glu 

Ser 
145 
His 

Met 

Ala 

Phe 

His 
225 



Lys Ala 



Lys Glu lie Gin 
100 

Met His Gly Pro 
115 

Pro Gin Asn Glu 
130 

Asp Ser Glu Glu 

Leu Pro Ala Arg 
165 

Cys Cys Lys Cys 
180 

Asp Asp Leu Arg 
195 

Val Cys Pro Trp 
210 

His His 



<210> 17 
<211> 109 
<212> PRT 

<213> Escherichia coli 



THr Glu 

/' 

Gin Asp 



Asn Phe Glu 
110 

lie Val Leu 
125 

Cys His Glu 
140 

Glu Val Asn 

His Thr Met 

Val Val Glu 
190 

Leu Asn Thr 
205 

Ser Gly His 
220 



<4'00> 17 
Met Ser Asp Lys lie lie Hi 

1 5 
Val Leu Lys Ala Asp Gly A 
20 

Cys Gly Pro Cys Lys Met 
35 

Glu Tyr Gin Gly Lys Leu 
50 




Thr Met 

His Leu 

Gin Leu 

His Gin 
160 
Leu Cys 
175 

Ser Ser 
Leu Ser 
His His 



/Thr Asp Asp Ser Phe Asp Thr Asp 

10 15 
Leu Val Asp Phe Trp Ala Glu Trp 



Glu lie Ala Asp 
45 

Ala Lys Leu Asn lie Asp Gin Asn 
60 

Pro Gly Thr Ala Pro Lys rfryr dly lie Arg Gly lie Pro Thr Leu Leu 
65 \ / 80 

Leu Phe Lys Asn Gly Glu vAl kla Ala Thr Lys Val Gly Ala Leu Ser 

85 / 90 95 

Lys Gly Gin Leu Lys Glu Phe/ Leu Asp Ala Asn Leu Ala 
100 / 105 



<210> 
<211> 
<212> 



18 

684 

DNA 



<213> Artificial Sequence 



Human papilloma 



<220> 

<223> Chimaeric protein (protein D frlom Haemoplilus 
influenza B and mutated E7 frorrt 
virus type 18) 



<400> 18 

atggatccaa gcagccattc atcaaatatg gcgaataccc 
attattgctc accgtggtgc tagcggttat ttaccagagc 
cttgcgtttg cacaacaggc tgattattta gagcaagatt 
cgtttagtgg ttattcacga tcacttttta gatggcttga 
ccacatcgtc atcgtaaaga tggccgttac tatgtcatcg 
caaagtttag aaatgacaga aaactttgaa accatggcca 
ttgcaagaca ttgtattgca tttagagccc caaaatgaaa 
caccagcaat taagcgactc agaggaagaa aacgatgaaa 
catttaccag cccgacgagc cgaaccacaa cgtcacaca 
tgtgaagcca gaattgagct agtagtagaa agctcagca 
cagctgtttc tgaacaccct gtcctttgtg tgtccgtgg 
ggccaccatc accatcacca ttaa 



aaatgaaatc 


agacaaaatc 


60 


atacgttaga 


atctaaagca 


120 


tagcaatgac 


taaggatggt 


180 


ctgatgttgc 


gaaaaaattc 


240 


actttacctt 


aaaagaaatt 


300 


tgcatggacc 


taaggcaaca 


360 


ttccggttga 


ccttctaggt 


420 


tagatggagt 


taatcatcaa 


480 


tgttgtgtat 


gtgttgtaag 


540 


acgaccttcg 


agcattccag 


600- 


gtgcatccca 


gcagactagt 


660 
684 



<210> 19 
•<211> 227 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Chimaeric protein (protein Ijf from Haemoplilus 

influenza B and mutated from Human papilloma 
virus type 18) 



<400> 19 

Met Asp Pro Ser Ser His Ser Ser 

1 5 
Ser Asp Lys lie He He Ala H 

20 25 
Glu His Thr Leu Glu Ser Lys Ala Leu 
35 40 yi 



M4t Aia-:Asn Thr Gin Met Lys 

15 

'ly Ala Ser Gly Tyr Leu Pro 
30 

fAla Phe Ala Gin Gin Ala Asp 
45 

Tyr Leu Glu Gin Asp Leu Ala Met Th:^ Lys Asp Gly Arg Leu Val Val 

50 55 / 60 

He His Asp His Phe Leu Asp Gly Lofu Thr Asp Val Ala Lys Lys Phe 
65 70 / 75 80 

Pro His Arg His Arg Lys Asp Gly ifrg Tyr Tyr Val He Asp Phe Thr 



95 

Glu Thr Met 
110 

Leu His Leu 




<400> 20 
atggatccaa gcagccattc 
attattgctc accgtggtgc 
cttgcgtttg cacaacaggc 
cgtttagtgg ttattcacga 
ccacatcgtc atcgtaaaga 
caaagtttag aaatgacaga 
cgaccctaca agctacctga 
ataacctgtg tatattgcaa 
aaagatttat ttgtggtgta 
gatttttatt ctagaattag 
ttggaaaaac taactaacac 
aaaccgttga atccagcaga 



atcaaatatg^ 

tagcggtta 

tgattattt 

tcacttttta 

tggccgttac 

aaactttgaa 

tctgtgcacg 

gacagtattg 

tagagacagt 

agaattaaga 

tgggttatac 

aaaacttaga 



atacgttaga 
tagcaatgac 
ctgatgttgc 
actttacctt 
gctttgagga 
cttcactgca 
aggtatttga 
ctgcatgcca 
actctgtgta 
taaggtgcct 
aaaaacgacg 



agacaaaatc 
atctaaagca 
taaggatggt 
gaaaaaattc 
aaaagaaatt 
tccaacacgg 
agacatagaa 
atttgcattt 
taaatgtata 
tggagacaca 
gcggtgccag 
atttcacaac 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



atagctgggc actatagagg ccagtgccat tcgtgctgca accgagcacg acaggaacga 
ctccaacgac gcagagaaac acaagtaact agtggccacc atcaccatca ccattaa 

<210> 21 
<211> 278 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Chimaeric protein (protein Difrom Haemoplilus 

influenza B and E6 from Humam papilloma virus type 
18) 



780 
837 



<400> 21 
Met Asp Pro Ser Ser 

1 5 
Ser Asp Lys lie lie 
20 

Glu His Thr Leu Glu 
35 

Tyr Leu Glu Gin Asp 
50 

lie Hfs Asp His Phe 
65 

Pro His* Arg His Arg 
85 

Leu Lys Glu lie Gin 
100 

Ala Arg Phe Glu Asp 
115 

Cys Thr Glu Leu Asn 
130 

Tyr Cys Lys Thr Val 
145 

Lys Asp Leu Phe Val 
165 

His Lys Cys lie Asp 
180 

Ser Asp Ser Val Tyr 
195 

Leu Tyr Asn Leu Leu 
210 

Pro Ala Glu Lys Leu 



His Ser 



lie Ala 



lila Asn 



Thr Gin Met Lys 
15 

Gly Tyr Leu Pro 
30 

Gin Gin Ala Asp 
45 

Arg Leu Val Val 

Ala Lys Lys Phe 
80 

lie Asp Phe Thr 
95 

Phe Glu Thr Met 
110 

Leu Pro Asp Leu 




Glu lie Thr 
140 

Val Phe Glu Phe 
155 

lie Pro His Ala 



Cys Val 

Ala Phe 
160 
Ala Cys 
175 

His Tyr 



lie Arg 
215 
Arg His 



Arg Glu Leu Arg 
190 

Lys Leu Thr Asn Thr Gly 
205 

Cys Gin Lys Pro Leu Asn 
220 

Lys Arg Arg Phe His Asn 



V 



235 240 
*Ser Cys Cys Asn Arg Ala 
255 



225 230 

lie Ala Gly His Tyr Arg Gly Gin Cys His 
245 25C 
Arg Gin Glu Arg Leu Gin Arg Arg Arg Glq Thr Gin Val Thr Ser Gly 

260 265 I 270 

His His His His His His 
275 



<210> 22 
<211> 1152 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Chimaeric protein (protein : 
influenza B and E6E7 fusion 
virus type 18) 



<400> 22 
atggatccaa gcagccattc 
attattgctc accgtggtgc 
cttgcgtttg cacaacaggc 
cgtttagtgg ttattcacga 
ccacatcgtc atcgtaaaga 
caaagtttiag aaatgacaga 
cgaccctaca agctacctga 
ataacctgtg tatattgcaa 
aaagatttat ttgtggtgta 
gatttttatt ctagaattag 
ttggaaaaac taactaacac 
aaaccgttga atccagcaga 
atagctgggc actatagagg 
ctccaacgac gcagagaaac 
gtattgcatt tagagcccca 
agcgactcag aggaagaaaa 
cgacgagccg aaccacaacg 
attgagctag tagtagaaag 
aacaccctgt cctttgtgtg 
catcaccatt aa 



atcaaatatg 
tagcggttat 
tgattattta 
tcacttttta 
tggccgttac 
aaactttgaa 
tctgtgcacg 
gacagtattg 
tagagacagt 
agaattaaga 
tgggttatac 
aaaacttaga 
ccagtgccat 
acaagtaa^ 
aaatgaaatt 
cgatgaaata 
tcacacaatg 
ctcagcagac 
tccgtggtgt 



from Haemoplilus 
from Human papilloma 




aaatgaaatc 
atacgttaga 
tagcaatgac 
ctgatgttgc 
actttacctt 
gctttgagga 
cttcactgca 
aggtatj>tfga 
atgcca 
ctctgtgta 
taaggtgcct 
aaaaacgacg 
accgagcacg 
aggcaacatt 
ttctatgtca 
atcatcaaca 
gttgtaagtg 
cattccagca 
agactagtgg 



agacaaaatc 
atctaaagca 
taaggatggt 
gaaaaaattc 
aaaagaaatt 
tccaacacgg 
agacatagaa 
atttgcattt 
taaatgtata 
tggagacaca 
gcggtgccag 
atttcacaac 
acaggaacga 
gcaagacatt 
cgagcaatta 
tttaccagcc 
tgaagccaga 
gctgtttctg 
ccaccatcac 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1152 



<210> 
<211> 
<212> 



23 

383 

PRT 



<213> Artificial Sequence 



<220> 

<223> Chimaeric protein (protein D 
influenza B and E6E7 fusion 
virus type 18 ) 



from Haemoplilus 
from Human papilloma 



Ser His 
5 

lie lie 



Glu Ser Lys 



<400> 23 
Met Asp Pro Ser 
1 

Ser Asp Lys lie 
20 

Glu His Thr Leu 
35 

Tyr Leu Glu Gin 
50 

lie His Asp His 
65 

Pro His Arg His 

Leu Lys Glu lie 
100 

Ala Arg Phe Glu 
115 

Cys Thr ^Clu. Leu Asn Thr 
130 

Tyr Cys Lys Thr Val Leu 
145 150 
Lys Asp Leu Phe Val Val 
165 

Asp Phe 



Ser 



Ala 



Asp Leu 

Phe Leu 

70 
Arg Lys 
85 

Gin Ser 



Ala 

55 

Asp 

Asp 

Leu 



His Lys Cys lie 
180 

Ser Asp Ser Val 
195 

Leu Tyr Asn Leu 
210 

Pro Ala Glu Lys 
225 

lie Ala Gly His 

Arg Gin Glu Arg 
260 

Pro Lys Ala Thr 



Asp Pro Thr 

Ser 
135 
Glu 

Tyr 

Tyr 



Ser Asn Met 4^1a 
10 

His Arg Gly Ala 
25 

Ala Leu Ala t*he 
40 

Met Thr Lys ^sp 

Gly Leu Thr lAsp 
75 

Gly Arg Tyr j Tyr 
90 

Glu Met Thr/ Glu 
105 

Arg Arg Prc^ Tyr 
120 

Leu Gin Asfc lie 

Leu Thr G]/u/val 
155 

Arg Asp /^r lie 
0 

Ser A:/g/tle Arg 



Asn Thr Gin Met 
15 

Ser Gly Tyr Leu 
30 

Ala Gin Gin Ala 
45 

Gly Arg Leu Val 
60 

Val Ala Lys Lys 



Lys 

Pro 

Asp 

Val 

Phe 
80 
Thr 



Val lie Asp Phe 
95 

Asn Phe Glu Thr Met 
110 

Lys Leu Pro Asp Leu 
12 5 

Glu lie Thr Cys Val 
140 

Phe Glu Phe Ala 



Pro His Ala Ala 
175 

Glu Leu Arg His 
190 



Phe 
160 
Cys 

Tyr 



Tyr Gly Asp Thr Leu ]f31u Lys 
200 

Leu lie Arg Cys 
215 

Leu 



Thr Asn Thr Gly 
205 

Arg Cys Gin Lys Pro Leu Asn 
220 



Leu Arg Hp^ Leu Asrf Glu Lys Arg Arg Phe His Asn 

230 '-^/ 235 240 

Tyr Arg Gly Gin C^^s His Ser Cys Cys Asn Arg Ala 
245 / 250 255 

Leu Gin Arg Arg Airg Glu Thr Gin Val Met His Gly 

'65 270 

Leu Gin Asp lie ^al Leu His Leu Glu Pro Gin Asn 



275 280 \ 285 

Glu lie Pro Val Asp Leu Leu Cys His\Glu Gin Leu Ser Asp Ser Glu 

290 295 \ 300 

Glu Glu Asn Asp Glu lie Asp Gly Val jAsn His Gin His Leu Pro Ala 
305 310 I 315 320 

Arg Arg Ala Glu Pro Gin Arg His Thr Met Leu Cys Met Cys Cys Lys 



325 



330 



Cys Glu Ala Arg lie Glu Leu Val Val plu Ser Ser Ala Asp Asp Leu 

340 345 

Arg Ala Phe Gin Gin Leu Phe Leu Asn 
355 360 



350 

rhr Leu Ser Phe Val Cys Pro 
365 



Trp Cys Ala Ser Gin Gin Thr Ser Gly dis His His His His His 



370 



375 



<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 



335 



380 



<400> 24 
tccatgacgt tcctgacgtt 



20 



<210> 25 
<211> 18 
<212> DNA 

<213> Artificial Sequence/ 
<220> 

<223> Synthetic 



<400> 25 
tctcccagcg tgcgccat 



18 



<210> 26 
<211> 30 
<212> DNA 
<213> Artificial Sequence 



<220> 

<223> Synthetic 



<400> 26 
accgatgacg tcgccggtga cggcac 



